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I. INTRODUCTION
Japan has close economic ties with East Asia through trade, foreign direct investment (FDI), and official development assistance (ODA). However, the Japanese yen has played a relatively minor role in the exchange rate policy of the region. East Asia was known as a loose dollar zone in which countries linked their currencies to the U.S. dollar before the Asian crisis of 1997-98 (Frankel (1993) and Frankel and Wei (1994) ). Various studies have suggested that this de facto dollar peg was one of the main causes of the crisis. Subsequently, researchers have proposed alternative exchange rate policies to stabilize currencies in East Asia. 2 Among the various proposals, one of the most ambitious is to form a currency union in East Asia, and many countries in the region, including Japan, have expressed interest in the idea. 3 The exchange rate regime of East Asian countries has important economic implications for Japan. The de fact dollar peg of East Asia meant that the exchange rate between yen and East Asian currencies would also swing as the yen/dollar exchange rate fluctuated. For example, a large yen appreciation at times caused the "hollowing out" of industry in Japan while generating FDI and export booms in East Asian economies. 4 In part to mitigate the impact of exchange rate fluctuations, Japan has long engaged in the "internationalization of yen," namely to promote the use of yen in East Asia, and more generally in international transactions. 5 Particularly since the Asian crisis, a series of studies have been conducted to identify bottlenecks that prevent a wider use of yen. These studies made a number of recommendations to facilitate the internationalization of yen, including vitalizing the Japanese economy to improve the confidence in the currency, updating domestic financial and capital markets to enhance the versatility of yen, and maintaining cooperation and dialog with East Asian countries to increase the role of yen in the region. Notwithstanding various policy initiatives, however, the progress in the internationalization of yen has been rather slow, and the role of yen continues to be limited in the exchange rate policy in East Asia. 6 2 For example, Williamson (1999) proposes a common basket peg among East Asian economies. Ogawa and Ito (2002) also advocate a basket peg to keep the real effective exchange rate stable. Kwan (1998) makes a proposal for a formation of a yen bloc in East Asia.
In the meantime, the economic situation of East Asian countries has changed significantly over the past decade. While the Japanese economy has long stagnated ("lost decade") and its real income has even declined at times, East Asian economies have grown quite impressively. Despite the 1997 currency crisis, East Asia continues to be the fastest growing region in the world. Most notably, China has been growing at an outstanding rate. Indeed, China has emerged as an important player in the regional and global economy, and the Chinese yuan has become a key subject of debate. While it is undeniable that Japan is still a dominant economy in East Asia, the economic footing of Japan relative to its neighbor countries, particularly China, has shifted over the last decade. This naturally raises a question whether there is any room for Japan to play a significant role in the exchange rate policy in East Asia, especially in terms of forming a currency union among East Asian economies. Shirono (2008) estimates trade-creating effects and welfare effects of various common currency arrangements in East Asia using a gravity model with bilateral trade data for 1980 and 1990. The study finds that a single currency in East Asia will stimulate regional trade substantially, and regional currency arrangements that include Japan will generate economically significant welfare gains for the region. This paper re-examines single currency arrangements in East Asia using more recent bilateral trade data and evaluates how those changes in the economic environment in East Asia have affected prospects for the role of Japan in forming a regional currency union.
In order to assess the role of Japan in the East Asian currency regime, this paper provides estimates of trade-creating effects and accompanying welfare gains of various single currency arrangements in the region, focusing on Japan, China, the United States, and the seven East Asian economies: Hong Kong S.A.R., Singapore, Korea, Indonesia, Malaysia, Thailand, and the Philippines. I will estimate a micro-founded gravity equation that emerges from a general equilibrium trade model, adopting the theoretical approach of Anderson and van Wincoop (2001) . An advantage of this framework is that once parameters are estimated, one can use the general equilibrium model to conduct comparative statics exercises. In particular, the model allows for counter factual experiments such as asking what the effects on trade and welfare are of a hypothetical currency union.
Comparative statics exercises of the general equilibrium model suggest that currency unions with China tend to generate higher average welfare gains for East Asian countries than currency unions with Japan or the United States. In comparing the effects of including Japan or the United States in currency unions, the analysis shows that welfare gains will be larger for currency unions that include Japan rather than the United States. This result is consistent with the earlier findings of Shirono (2008) who reports that currency unions with Japan tend to generate larger welfare gains for East Asian economies than currency unions with the United States.
However, in comparing the role of Japan and China, the analysis suggests that currency unions with China in general tend to yield larger welfare gains than currency unions with Japan, both in bilateral and multilateral setups. This result is also robust to sub-regional grouping as well as extending membership to other regional trade partners such as Australia and New Zealand. Moreover, the analysis also suggests that China's participation in a regional currency union can potentially have a larger impact on the United States, a nonmember third country, than Japan's participation even though the magnitude of such effects is quite small. The evidence thus seems to indicate that China may play a more significant role in regional currency arrangements if China's relative importance in regional trade continues to rise.
The rest of the paper is organized as follows. The next section overviews the economic trend of East Asia in the 1990-2003 period. Section 3 presents a gravity model and its implications for empirical exercises. Section 4 discusses the data and reports estimation results of gravity equations. Section 5 revisits the debate on the role of the U.S. dollar and the Japanese yen in East Asia. Section 6 conducts counter-factual experiments to assess the relative importance of Japan and China in forming currency unions in East Asia. Section 7 concludes.
II. ECONOMIC TREND IN EAST ASIA: 1990-2003
To motivate the analysis, this section overviews the economic trend in East Asia for 1990-2003, focusing on the growth rate of per capita real income and regional trade. As will be discussed in the next section, the degree of regional trade integration plays an important role in determining the size of welfare gains from a currency union. Thus the information on the trade pattern presented in this section will be useful in interpreting the results of the subsequent analysis. On the other hand, all the East Asian economies outperformed Japan despite the fact that many of them struggled in recovering from the currency crisis of 1997-98. China has grown at the highest rate of 8.4 percent among the all countries. In short, the growth data suggest that the income gap between Japan and other East Asian economies have narrowed over the past 13 years, and especially China is growing quite rapidly. 8 Broda and Weinstein (2007) , however, show that Japan's growth is likely to be underestimated due to the overstatement in its CPI. For example, the average growth rate of Japanese real household consumption per capita over the 1999-2006 period was 1.2 percent after correcting for the biases in the Japanese CPI while the official data suggest that the growth rate of consumption was only 0.4 percent during the same time period. Thus the growth figure in Table 1 may also understate Japan's actual growth rate, but the overall conclusion of this subsection does not change.
There was also a notable change in the trade pattern of East Asia over the past decade. In particular, China has emerged as an important trade partner for East Asian countries. Figure 1 shows the share of intra-regional trade (exports plus imports) in total trade of East Asian economies for 1990 and 2003. Japan is also included for comparison purposes. Except for China, the share of intra-regional trade has grown substantially. In particular, the share of China in total trade has more than tripled for most of the East Asian economies and also for Japan. On the other hand, the share of Japan in the East Asian trade has declined over the past 13 years, except for China, whose trade share with Japan has increased slightly ( Figure  2 ). The trade share of the United States also has declined for many East Asian countries. Even though Japan and the United States are still two equally important trade partners for East Asia, the presence of China has increased significantly in the regional trade. Figure 1 ). In the meantime, the share of the United States in Japan' total trade has declined from 28 percent in 1990 to 20 percent in 2003.
In sum, there are five observations that emerge from the growth and trade data:
1. Per capita income of East Asian economies, especially China, has increased substantially compared with that of Japan over the last decade.
2. Intra-regional trade among East Asian economies has increased significantly in the period of 1990-2003, suggesting that East Asia is more integrated in terms of goods trade than before.
3. In particular, the share of China in total trade for East Asian economies has increased substantially.
4. On the other hand, the relative importance of Japan and the United States for East Asia in terms of trade has declined over the past 13 years.
5. While East Asian countries have become less dependent on trade with Japan, Japan has become more dependent on trade with East Asia, particularly with China.
A casual observation of the data suggests that Japan's relative economic importance in East Asia seems to have declined as far as trade is concerned. 9 On the other hand, China is rising as a key player in the region. Of course, Japan is still a dominant economy in East Asia, but the economic position of Japan relative to its neighbor countries, particularly China, has changed over the last decade. The rest of the paper analyzes how these changes have affected prospects for the role of Japan in forming a currency union in East Asia.
III. GRAVITY MODEL

A. Theory
This paper uses a micro-founded gravity model that emerges from a general equilibrium trade model to analyze the impacts of various common currency arrangements in East Asia. In particular, this paper adopts the theoretical approach developed by Anderson and van Wincoop (2003) . The framework has at least three advantages. First, once parameters are estimated, one can conduct comparative statics exercises by solving the general equilibrium model before and after change in trade barriers. In particular, the model allows for counterfactual experiments of hypothetical scenarios about trade costs. Second, one can measure the welfare effects of removing trade barriers because the model generates an explicit welfare metric. Finally, since the model is exactly specified, specification errors will be limited.
In the Anderson and van Wincoop framework, output is given as an endowment, and all goods are differentiated by place of production. Preferences are expressed as an identical constant elasticity of substitution (CES) utility function. In this setup, a gravity equation can be derived as follows:
where x ij is nominal demand of country j for goods from country i, t ij is the bilateral trade costs, y j is the nominal income of country j, and y w is the nominal value of the world output. P j and P i are CES price indices given by
where p i is the exporter's price, σ is the elasticity of substitution between goods, and β i is a positive parameter in the CES utility function. After imposing market clearing conditions, these price indices are subject to
P j is also called "multilateral trade resistance" because it summarizes the trade costs between country j and all of its trading partners. The above gravity equation thus implies that, after controlling for size, bilateral trade depends on the trade barrier between j and i, relative to the product of the multilateral trade resistance terms.
The model also provides a welfare metric. The indirect utility function is expressed as
The equation (3) shows that welfare is inversely related to the multilateral resistance term. In other words, welfare increases as the price index declines. The intuition of this result is quite straightforward: The price index becomes smaller as trade barriers are removed. Savings on trade costs will generate welfare gains because fewer resources are wasted for transportation.
There are two theoretical predictions that will be useful later to interpret empirical findings. First, the model suggests that the rise in trade among the members of a currency union is smaller the larger the size of the union. On the other hand, the increase in welfare is larger the bigger the size of the union. The multilateral trade resistance term for the members of a currency union will drop more the larger the size of the union. As a result, relative trade barriers between members will decline less the larger the size of the union, thereby generating a smaller increase in trade. The larger drop in the multilateral resistance term will yield a larger increase in welfare because the welfare is inversely related to the multilateral resistance term.
Second, an increase in trade among the members of a currency union will be smaller the higher the initial level of trade among the members before forming the union. On the other hand, the welfare effect will be larger the higher the level of pre-union trade. The multilateral trade resistance term will drop more the higher the initial level of intra-regional trade, thus generating a smaller increase in trade and a larger increase in welfare for the members of the currency union.
The theory thus suggests that East Asia is likely to gain more from a regional currency union in 2003 than in 1990, holding other things constant, given the deepening of the regional integration through trade over the past decade. However, the role of Japan in such an arrangement is not entirely clear as Japan has increased its dependency on East Asia while East Asia has become less dependent on Japan than before. How these changes will work out needs to be estimated.
B. Empirical Specification
To derive the estimation equation, I divide the equation (1) by y i y j and take logs to obtain:
The gravity model itself is silent about specifications of bilateral trade barriers t ij . I assume that trade barriers are expressed as a linear combination of various trade cost variables. 11 In particular, assuming that
and taking logs of the above expression yield
where d ij is bilateral distance, m is the cost associated with national currencies, and δ ij is a currency union dummy variable that equals one if country i and j belong to a currency union and zero otherwise.
k ij z is a control variable that captures other trade costs. v ij is the error term. Substituting equation (7) into equation (5), adding time subscripts, and letting q ij ≡x ij /y i y j , μ i ≡-(1-σ)lnP i , and μ j ≡-(1-σ)lnP j , the estimation equation (5) can be rewritten as
, and
The coefficient of interest is β 2 . Multilateral trade resistance terms will be captured by time specific country dummies (μ it and μ jt ) in the regression.
There are at least two factors that can bias the estimate of currency union effects. First, price indices P i and P j depend on trade costs, so ignoring these terms will cause an omitted variable problem. Thus it is important to include country specific dummies in the regression to control for price index terms as shown above. Second, even after correcting for omitted variable biases, one still needs to solve a general equilibrium model before and after forming a currency union in order to obtain correct estimates of the effects of a common currency on bilateral trade. This paper thus estimates equation (8) to obtain parameters of the model and solves the general equilibrium model to compute the effects of common currencies under various hypothetical currency arrangements among East Asian economies.
Since Rose (2000) , who first estimated the impact of currency unions on trade, a number of studies have been conducted to re-examine his results. 12 Economists are yet to agree on the size of the impact of currency unions on trade. Indeed, many believe that the estimated currency union effects are too large.
13 Given the controversy surrounding the estimate of currency union effects, quantitative results of this paper need to be interpreted with caution. Nevertheless, qualitative results of this paper provide an interesting insight into evaluating the role of Japan in common currency arrangements in East Asia.
IV. THE EFFECTS OF COMMON CURRENCIES
This section estimates the gravity equation (8) to obtain the parameters of the general equilibrium model. The estimated parameters will be used to conduct counterfactual experiments under various hypothetical scenarios about common currency arrangements in East Asia.
A. Data
Bilateral trade data are constructed using import data from the United Nations' Comtrade database. All the exports are inferred from partner country's imports. Bilateral trade is measured as the sum of nominal exports and imports deflated by the U.S. price index. The dataset covers 166 countries for the 1999-2003 period. Distance is calculated as great-circle distance using the information on the latitude and longitude of capital cities obtained from the CIA's World Factbook. The basic data on currency unions are taken from Glick and Rose (2002) but updated to reflect new developments in recent years, particularly the introduction of euro. Real GDP data are taken from the World Bank's World Development Indicators.
Control variables of other trade barriers include (i) a common language dummy, which is unity if a pair of countries uses the same languages and zero otherwise; (ii) a border dummy, which is unity if a pair of countries shares a border and zero otherwise; (iii) a political union dummy, which is unity if a pair of countries belongs to a political union and zero otherwise; (iv) a colony-colonizer dummy, which is unity if a pair of countries historically had a colonycolonizer relationship and zero otherwise; (v) a common colonizer dummy, which is unity if a pair of countries had a common colonizer and zero otherwise; and (vi) a FTA dummy, which is unity if a pair of countries belong to the same regional trade agreement. The information on these variables, except the FTA variable, are all taken from the CIA's World Factbook. The FTA indicator was created using data on regional trade agreements from Baier and Bergstrand (2007) and the World Trade Organization website.
The sample period of the data used in this paper is more recent, and therefore currency union observations include euro countries. This raises a few issues in the estimation. First, the euro area is not only a currency union, but also a subset of the European Union, which implements various regional policies (e.g. single market policy). I will include an EU dummy that is unity if a pair of trading countries belongs to the European Union to control for EU policies that may affect bilateral trade.
14 Another important issue is the continuity of the EU trade data after the introduction of Euro in 1999. Recent studies that estimate the effects of Euro on trade, such as Micco and others (2003) and Baldwin and Taglioni (2006) , have used bilateral trade data from the IMF's Direction of Trade (DOT) Statistics for the 1990-2003 period. It can be problematic to use the DOT data for EU countries trade because the series is not comparable before and after 1999 (the year of introduction of euro) due to a change in the data source: Before 1999, trade data for EU countries in the DOT were collected from individual countries, but after 1999, the trade data for EU countries in the DOT are taken from the Eurostat database. Trade data from individual countries and those reported to Eurostat can differ substantially due to the differences in definitions and data collection methods (Eurostat (2006) ).
On the other hand, there was no change in the data source of the Comtrade database before and after 1999: EU trade data in Comtrade are collected from individual countries both before and after the introduction of euro. 15 The change in the data source appears to have created large discrepancies between DOT and Comtrade data as far as trade data for some of the EU countries are concerned. See, for example, Figure A-1 and A-2, which plot import data from DOT (dotted line) and Comtrade (solid line) for Austria and France. This paper uses the Comtrade data to maintain continuity and comparability of the trade data for EU countries in the sample period. Table 3 reports estimation results of the gravity equation. Specification (1) is a basic specification without the EU dummy variable. Under this specification, the currency union variable is positive and highly significant with a coefficient of 0.54 and a standard error of 0.08. This estimate is slightly smaller than the estimates reported elsewhere. For example, Glick and Rose (2002) conduct various robustness checks for the estimates of currency union effects and find that their fixed effects estimates lie in the range of (.59, .80). The estimates of other variables in Table 3 are comparable to other studies. If the EU dummy is included (specification (2)), however, the estimate of currency union effects increases to 0.71 with a standard error of 0.08. 16 The EU dummy is negative and statistically significant. At the same time, the coefficient of the FTA variable jumps to 0.92 while other variables remain more or less the same. This result suggests that if one does not control for EU membership, the effects of currency unions and FTA on bilateral trade are biased downward.
B. Estimation Results
(1) To test the robustness of the above results, Table 4 reports estimation results using different samples as well as a panel technique. The first eight rows are the results by OLS with different sample splits. The currency union variable is not always statistically significant in the specification without the EU dummy. Once the EU dummy is included, however, the currency union variable becomes significant in all cases, ranging from 0.46 to 0.74. The coefficient of the FTA variable becomes larger in the specification with the EU dummy. The EU dummy is always negative and statistically significant.
The last two rows report the results from fixed effects estimation. The EU dummy is timeinvariant in the sample and therefore cannot be identified in fixed effects estimations: The data cover from 1999 to 2003, and there was no accession to EU during that time period. The estimated coefficient of the currency union variable becomes much smaller and also turns statistically insignificant in fixed effects estimations. However, it remains to be positive. In the last specification, which closely follows the theory by including time-country dummies, the estimated coefficient is 0.21 with a standard error of 0.13. It is not statistically significant, but the sign of the coefficient is positive. The FTA variable remains statistically significant in all specifications. Now I re-examine the negative effects of EU. One may argue that the negative coefficient on the EU variable is due to a selection bias. For example, error term ε ij in equation (8) may reflect unobservable policy-related barriers which tend to reduce trade between two countries. Those barriers may be correlated with the decision to participate in EU. Two countries may select into EU expecting large welfare gains from potential bilateral trade creation since EU is meant to seek deeper integration beyond tariff liberalization. In this case, the EU variable and unobservable barriers are positively correlated, and unobservable barriers and the error term are negatively correlated. This suggests that the EU variable and the error term are negatively correlated, and the EU coefficient will be underestimated.
A standard treatment to take account of unobservable time-invariant heterogeneity is to use panel estimation techniques. In particular, in this context, it seems more appropriate to use fixed effects estimation since the unobserved time-invariant variable is likely to be correlated with the EU variable. However, the standard fixed effects estimation cannot be applied to the current data set because the EU dummy is time-invariant in the sample as noted earlier.
Alternatively, I add three years (1993, 1995, and 1997) and take three years from the current sample (1999, 2001, and 2003) to conduct a quick check for the possibility of a selection bias. Adding earlier years introduces some variation in the EU variable and thus allows for fixed effects estimation. The estimation results (not reported here) is that the fixed effects estimation with time-country dummies still gives a negative estimate of the EU variable, but it is not statistically significant. The magnitude of the EU effect becomes much smaller, but the negative sign is surprisingly robust to different specifications. Thus the EU effect on trade seems to be indeed negative even after controlling for the possible selection bias.
I will use the estimate from specification (2) with the EU dummy in Table 3 for the rest of the analysis. However, it is quite important to keep in mind that quantitative results from the analysis below need to be interpreted with caution because the estimate of currency union effects can vary depending on the specification of the regression as shown in Table 4 . Nevertheless, the qualitative analysis below offers an interesting insight into the role of Japan in the currency arrangement in East Asia.
The estimate of the currency union effect in Table 3 suggests that a currency union will increase trade by about 100 percent (=e 0.71 (≈2.03)-1), holding other things constant. This result, however, does not directly translate into the trade effects of various currency arrangements in East Asia because the estimate does not take account of general equilibrium effects and therefore contains computational biases. In order to obtain correct estimates of the currency union effects, the general equilibrium model needs to be solved.
Using the estimates obtained from the regression, the rest of the paper conducts counter factual experiments to estimate the trade creating effects and welfare effects of common currency arrangements in East Asia and evaluates the role of Japan in such arrangements.
V. YEN ZONE AND DOLLAR ZONE REVISITED
The role of yen and dollar in East Asia has long been one of the important policy issues in the region. Before evaluating the role of Japan against that of China, this section revisits the debate and examines the importance of Japan against the United States in common currency arrangements in East Asia.
A. Japan's Regional Economic Cooperation
East Asia was known as a loose dollar zone in which countries peg their currencies to the U.S. dollar before the Asian Crisis of 1997-98 (Frankel (1993) and Frankel and Wei (1994) ). The Japanese yen played a very limited role in the exchange rate policy in East Asia despite the close economic linkages between Japan and the region through trade, foreign direct investment, and official development assistance.
The exchange rate regime of East Asian economies has important economic implications for Japan. The de fact dollar peg of East Asia meant that the exchange rate between yen and East Asian currencies would also swing as the yen/dollar exchange rate fluctuated. The appreciation of yen against dollar would often cause a recession in Japan ("endaka fukyo", or high yen recession) while generating export booms in East Asia and large FDI flows from Japan to the region.
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Against this background, Japan has long engaged in the "internationalization of yen," namely to increase the role of yen in East Asia, and more generally in international transactions. There have been extensive discussions on this issue among Japanese scholars, policy makers, and business leaders. For example, a series of reports have been prepared to identify the factors that hinder a wider use of yen. One of the recommendations made by these studies is to facilitate economic cooperation and dialog with East Asian economies to increase the role of yen in the exchange rate policy in the region.
19
Indeed, since the early 2000s, Japan has engaged in a series of policy initiatives for regional cooperation and integration. For example, various FTAs have been proposed and negotiated in East Asia. In the area of financial cooperation, the creation of an Asian Bond market has been considered among policy makers in the region.
20 Japan has also taken the initiative in creating a study group on various financial sector issues, including regional currency coordination in East Asia. 21 Despite these policy efforts, however, the progress in the internationalization of yen has been rather slow, and the role of yen continues to be limited in the exchange rate policy in East Asia.
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Shirono (2008) estimates trade and welfare effects of currency unions in East Asia and finds that a regional currency union that involves Japan can generate economically significant welfare gains using the data for 1980 and 1990. As shown in section II, however, the economic position of Japan in the region has shifted and the regional trade structure has also changed for the last decade. This section thus re-evaluates the role of Japan against the U.S. in light of the new developments that took place in East Asia.
B. Bilateral and Multilateral Currency Unions
To asses the role of Japan against that of the United States in forming a currency union in East Asia, this subsection estimates the average percentage increases in trade flows and welfare for East Asian countries under different common currency arrangements. In particular, this subsection focuses on bilateral currency unions and multilateral currency 19 See Study Group of the Promotion of the Internationalization of the Yen (2001) . 20 See Ito (2004) for an overview of these movements toward regional economic integration in East Asia. See also the Ministry of Finance's website on regional financial cooperation at www.mof.go.jp/english/if/regional_financial_cooperation.htm. 21 The study group was created at the Informal ASEAN+3 Finance and Central Bank Deputies' Meeting in November 2002. The study group has conducted various studies on financial cooperation. For instance, one of the most recent studies examines steps to create regional monetary units in East Asia. See the ASEAN's website at http://www.aseansec.org/17880.htm for all the reports prepared by the study group. 22 As for the use of yen in other areas, Lopez and Spiegel (2006) , for example, show that foreign financial market participation in the international yen-denominated bond underwriting activity increased over the last decade partly due to the interest rate differential between Japan and the United States and also the financial difficulties faced by domestic competitors in Japan.
unions with Japan or the United States. A bilateral currency union here means that a country forms a currency union either with Japan or the United States unilaterally while the rest of the countries in East Asia maintain the current exchange rate regime. A multilateral currency union means that East Asian economies form a currency union as a whole through policy coordination.
For the rest of the paper, I will use the following grouping of East Asian economies: NIES3: Hong Kong, Singapore, and Korea ASEAN4: Thailand, Malaysia, Indonesia, and Philippines ASEAN 5: ASEAN4 and Singapore East Asia (EA): NIES3 and ASEAN4
All the estimates are obtained by solving the general equilibrium model before and after introducing a common currency among a certain group of countries, using parameters estimated from the previous section. More specifically, average percentage changes in trade are calculated by comparing the bilateral trade of country-pairs that do not share a common currency with the bilateral trade of the same country-pairs in the counter-factual environment where they share a common currency. Similarly, average percentage increases in welfare are calculated by comparing the welfare of a country before and after forming a currency union.
To solve the model, two additional assumptions are made. First, a parameter value for σ is needed to solve the general equilibrium model. However, σ cannot be estimated from equation (10). Thus I assume that 5 = σ according to recent studies that estimate the elasticity of substitution.
23 Anderson and van Wincoop (2003) show that different values of σ affect the general equilibrium solutions very little. Second, I incorporate the border effect estimated in Anderson and van Wincoop (2003) in addition to the various trade cost factors considered in the regression. In other words, Anderson and van Wincoop's estimate of the border effect is included in the calculation of total trade costs.
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As discussed earlier, the theory suggests that the higher the trade levels before a currency union and the larger the size of the union, the smaller its effect on trade and the larger its effect on welfare. Thus the smallest trade effects but the largest welfare effects are expected from a common currency involving all East Asian countries, holding other things constant. In Figure 3 , for most bilateral arrangements, trade effects are more or less the same across countries regardless of the currency union partner. Average percentage increases from bilateral currency unions range from 86 percent to 104 percent. Indeed, these differences in trade effects are not statistically significant.
On the other hand, in Figure 4 , welfare gains from a bilateral currency union with Japan, rather than a union with the United States, tend to be higher for five out of eight East Asian countries while for Hong Kong, Malaysia, and the Philippines, currency unions with the United States tend to generate higher welfare gains. However, these differences in welfare effects are statistically significant only for Hong Kong, Korea, and Malaysia. Moreover, the magnitude of welfare effects from bilateral currency arrangements tends to be small. In most cases, bilateral currency unions, regardless with Japan or the United States, will increase welfare by less than one percent.
As far as bilateral currency arrangements are concerned, a currency union with Japan seems to generate larger welfare gains for most East Asian economies. A more interesting scenario, however, is a regional (multilateral) currency union in which East Asian countries collectively form a currency union with either Japan or the United States. The last two sets of bars in Figure 4 report this scenario. Figure 4 suggests that a regional currency union with Japan will generate slightly larger welfare gains for its member countries than a regional currency union with the United States: An East Asian currency union (not including China) with Japan will increase welfare by 3.6 percent on average while a currency union with the United States will increase welfare by 3.4 percent. However, the difference in the welfare effects is not statistically significant.
If China is included in the regional currency arrangement, welfare gains become more substantial. An East Asian currency union including Japan will increase welfare by 6.2 percent while a currency union with the United States will raise welfare by 5.9 percent. However, including China does not affect the basic finding: a regional currency union with Japan will generate larger welfare increases, but the difference in welfare effects is not statistically significant.
The above results can be better understood in light of earlier findings in Shirono (2008) . In short, Japan does not seem to have advanced its position significantly against the United States in the currency arrangement in East Asia over the past years. On one hand, there seems to be a slight improvement as for as bilateral currency unions are concerned: In Figure 4 , five out of eight economies tend to have higher average welfare gains from a currency union with Japan while Shirono (2008) reports that four out of eight countries would have higher welfare gains from such an arrangement. This difference comes from the results for Singapore. However, as shown in Figure 4 , the magnitude of the welfare effects from bilateral arrangements for Singapore is almost negligible regardless of the partners. Moreover, the gap in the welfare effects from the two different bilateral arrangements is not statistically significant.
As for regional (multilateral) currency unions, the above analysis yields the same results as Shirono (2008) : Regional currency unions with Japan tend to generate higher welfare gains than currency unions with the United States, but the difference in the welfare effects is not statistically significant. Thus on a statistical basis, a region-wide currency union with Japan is as good as the one with the United States. The comparison with earlier findings therefore suggests that Japan does not seem to have gained much ground in regional common currency arrangements against the United States over the past decade.
The result above also suggests that China appears to play an important role in common currency arrangements in East Asia, as welfare gains become more substantial once China is included in the regional currency arrangements. Of course, these findings are based on a narrow metric which focuses only on one aspect of currency unions. However, these are interesting findings because they are in line with the observations made in Section II that, measured by growth rates and trade shares, the relative position of Japan in East Asia has declined over the past years while China has emerged as a key player in the region. The next analysis focuses on this point and evaluates the relative importance of Japan against China in currency arrangements of East Asia.
VI. YEN BLOC OR YUAN BLOC
A. Common Currency Arrangements in East Asia
There has been heated debate on the Chinese currency in recent years. While it is unlikely that China will form a currency union with East Asian countries at this point, there is also some interest in the regional monetary and financial cooperation on the Chinese side as mentioned earlier. Moreover, the growing share of Chinese trade in East Asian economies suggests that the importance of China might have increased relative to Japan and have changed prospects for a creation of a currency union in the region. This section evaluates the role of Japan against that of China in forming a currency union in East Asia. In Figure 5 , bilateral currency unions, regardless of the partners, tend to increase bilateral trade substantially, ranging from by 41 to 104 percent. However, the difference in the trade effects from different currency unions is not statistically significant with an exception of Hong Kong. Since China's share in Hong Kong's trade is already large, the trade effect of the bilateral currency union between Hong Kong and China tends to be smaller than in other cases.
Turning to the welfare effects, Figure 6 suggests that a bilateral currency union with China will generate higher welfare gains than a union with Japan for all East Asian countries except Korea. The difference in welfare effects is statistically significant for Hong Kong, Korea and Thailand. Interestingly, as for a regional currency union, a multilateral currency union with China will also deliver a higher welfare gain than a currency union with Japan. However, the difference in welfare effects slightly falls short of statistical significance at the conventional level. This result thus suggests that, while a regional currency union with Japan is as good as one with China for East Asia according to a statistical significance, China may gain even more ground in regional common currency arrangements if its importance in the regional trade continues to increase. Moreover, the above analysis suggests that welfare gains from a region-side currency union with China can become more significant in the future if regional trade deepens further and China's trade share in the region continues to increase. This in turn suggests that it may become less attractive for East Asian economies to form a currency union with Japan if the current declining trend of Japan's trade share continues.
B. Sub-Regional Currency Unions
As a robustness check of the above result, this subsection examines the trade effects and welfare effects of various sub-regional currency unions among East Asian countries. Table 6 and Table 7 summarize trade effects and welfare effects, respectively. The first column in Table 6 (Table 7) reports the average trade (welfare) increase from various sub-regional currency unions which exclude both Japan and China. The second column reports the average trade (welfare) increase from a sub-regional union that includes Japan. The third column reports the average trade (welfare) increase from a sub-regions union that includes China. In Table 6 , trade effects from sub-regional currency unions with Japan tend to be smaller than without Japan. Sub-regional currency unions with China tend to generate even smaller trade effects. This reflects the fact that East Asia is more integrated with China than with Japan in terms of trade. However, the difference in trade effects are not statistically significant. As for the welfare effects, Table 7 shows that welfare effects vary somewhat across different sub-groups. A sub-regional currency union among ASEAN4 (without Japan and China) tends to generate higher welfare (3.98 percent) than any other sub-regional currency unions. 25 On the other hand, the welfare effect is very small for a sub-regional currency union among NIES3 (0.05 percent). Including Japan or China in sub-regional currency unions increases welfare effects substantially. However, Chinese membership seems to increase welfare gains more than Japanese membership. For example, a currency union among NIES3 with Japan will increase welfare of the member countries by 1.33 percent on average, while a currency union with China will increase welfare by 5.20 percent. This difference is also statistically significant. However, the differences in welfare effects are not statistically significant for other cases. Table 8 and Table 9 further extend the analysis to incorporate Australia and New Zealand, important trade partners for some of the East Asian economies. Table 8 suggests that trade effects are similar in magnitude across different sub-regional arrangements. In Table 9 , welfare effects become more sizable than in Table 7 where Australia and New Zealand are not included. Nevertheless, including Australia and New Zealand does not affect the key results so far: Currency unions with China tend to generate higher average welfare effects than currency unions with Japan, and the difference in welfare effects is statistically significant for a currency union among NIES3, Australia, and New Zealand. In sum, even at the sub-regional level, currency unions with China tend to generate higher welfare gains than currency unions with Japan. While the difference in welfare effects from different currency unions is not always statistically significant, the above analysis confirms the earlier result that it may be less attractive for East Asian economies to form a currency union with Japan than with China as far as the welfare metric used in this paper is concerned.
This result also suggests that Japan's footing in regional currency arrangements can weaken even more if Japan's relative importance in regional trade continues to decline.
C. Impact on the United States
Lastly, this subsection examines the impact of regional currency unions in East Asia on the United States, a major trade partner for both Japan and East Asian economies. The focus here is somewhat different from the above analysis: Instead of assessing the benefit of currency unions for member countries, this subsection considers the cost of currency unions for the non-member third country to evaluate the relative importance of Japan and China in the regional currency arrangement. Table 10 summarizes the results. The first column of the table reports percentage changes in the average bilateral trade between the United States and the member countries of the hypothetical regional currency unions. The second column reports percentage changes in the welfare of the United States assuming common currency arrangements are in place in East Asia.
In Table 10 , trade effects are negative, suggesting that regional currency unions in East Asia will divert trade away from the United States. However, those effects are small, particularly compared to the trade generating effects for member countries (see Table 5 ). Welfare effects are also negative but very small, ranging from -0.004 percent to -0.011 percent. Thus the welfare loss for the United States due to regional currency unions in East Asia is likely to be very limited.
However, note that both trade diversion and welfare loss for the United States are higher under a regional currency union which includes China. The difference in trade losses from different regional currency unions (i.e. the difference between the second and the third rows in Table 10 ) is not statistically significant, but the difference in welfare losses is statistically significant. This result suggests that the Chinese membership to a regional currency union can potentially have a larger impact on the United States than the Japanese membership while the magnitude of such effects is very small.
VII. CONCLUSION
This paper has evaluated the standing of Japan in forming a currency union in East Asia in light of the evolving economic environment of the region. Trade and growth data clearly suggest that Japan's economic position in East Asia has changed over the last decade: While Japanese economy has stagnated for a long time, East Asian economies, particularly China, have achieved high growth performance. At the same time, East Asia has become less dependent on Japan in terms of trade while regional trade among East Asian economies and the trade share of China have increased substantially.
These changes have important implications for the prospect of forming a currency union among East Asian economies. Consistent with what is observed in the trade data, the analysis of this paper suggests that China, rather than Japan, may play a more important role in common currency arrangements in East Asia if they are to form a currency union in the future. This result will be further strengthened if China's trade share in the region continue to increase while Japan's trade share continue to decline.
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This paper also has revisited the debate on the role of Japan and the United States in East Asia, by extending the analysis of Shirono (2008) . The above analysis shows that currency unions with Japan will tend to generate larger welfare gains than currency unions with the United States, but the comparison with the earlier results suggests that Japan does not seem to have gained much ground in regional common currency arrangements against the United States over the past decade.
These results are somewhat puzzling, especially given Japan's various policy initiatives, including the efforts to promote the internationalization of yen and more recently the engagement in regional financial cooperation and free trade arrangements. Admittedly, one can argue that it will need more time for these policy initiatives to take effects and that the sample period of this paper may not fully capture these effects. A number of other factors can also affect the above result. For example, if Japan's economic expansion, which started in 2002, continues, Japan may resurge as a key economic player in East Asia. 27 If Japan successfully concludes more regional free trade agreements, this may boost Japan's presence in the regional trade. In addition, there is a lot of uncertainty about China's exchange rate policy.
Nevertheless, the analysis of this paper suggests that Japan will not be a dominant player in forming a currency union in East Asia, and this trend is likely to continue if China's relative presence continues to rise in the region. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Million US$ DOT COMTRADE
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